This prospective study was designed to describe problems that arise when Aboriginal people undergo anaesthesia, in order to develop guidelines for anaesthetists who are not accustomed to treating Aboriginal people.
A thorough preoperative assessment is a vital step in planning safe and appropriate perioperative management. The primary aim of this assessment is to uncover conditions that may cause problems during and after surgery. Taking an accurate history is many times better than laboratory tests in screening for disease 1 .
Many health problems related to anaesthesia have been described in Aboriginal and Torres Strait Islander people, hereafter referred to as "Aboriginal" [2] [3] [4] [5] . Cultural and language issues which may impede history-taking are also well documented, although not in medical journals 6, 7 . One and one half per cent of Australians describe themselves as Aboriginal, and in the Northern Territory this figure is 27% 8 . However, many Australian anaesthetists have little experience in treating Aboriginal people.
A Medline search from 1966 to 1996 reveals no study of Aboriginal people undergoing anaesthesia. We report the findings of the first such study, and offer suggestions to those anaesthetists un-accustomed to meeting and treating Aboriginal people.
METHODS
A prospective audit of every patient undergoing anaesthesia was conducted at Royal Darwin Hospital during the six-week period from April 17, 1996 to June 28, 1996. Royal Darwin Hospital is the Northern Territory's principal teaching hospital, and serves a large Aboriginal population, both in Darwin and by referral from regional hospitals and remote communities across northern Australia. On admission to Royal Darwin Hospital, it is hospital policy that each patient declare his or her ethnicity as either "Aboriginal and Torres Strait Islander" or "Other". This information was used to classify patients in this study as either "Aboriginal" or "non-Aboriginal".
An audit form was completed for each patient by the anaesthetist giving the anaesthetic. No form was completed for procedures for which an anaesthetist was not required, including procedures performed on sedated patients in the intensive care unit. Procedures performed on the ward by anaesthetic staff, including insertion of central venous lines and labour ward epidural catheters, were also excluded. Second and subsequent procedures on the same patient in the study period were excluded to create a population of at least 1000 consecutive different individuals.
Eighteen different anaesthetists completed forms. The anaesthetist was not identified on the form. Information recorded included the reason for hospital admission, the urgency of the procedure, the patient's preoperative physical state, the treatment given and the ease or difficulty of communication with the patient.
The form included a list of 23 co-morbidities relevant to anaesthesia. Any co-morbidity which the anaesthetist considered was present to a significant degree was recorded. The list included a sub-group of major co-morbidities of particular relevance to anaesthesia (chronic airways disease, diabetes mellitus, renal failure, rheumatic heart disease and vascular disease). Preoperative state was described by the average number of co-morbidities per patient and by the American Society of Anesthesiologists' classification of physical status 9 .
The anaesthetic technique was classified as either general or local anaesthesia. The use of a rapid sequence induction was recorded, as was the type of local anaesthetic block, where employed. Postoperative analgesia technique was classified as either relatively simple (intravenous infusion, intramuscular injection, enteral or nil) or relatively complex (epidural analgesia or patient controlled analgesia).
The anaesthetist's impression of the effectiveness of communication with the patient was assessed with specific questions (e.g. "Do you think the patient understood the explanation?") and with unstructured responses. The study was not designed to assess the patient's impression of the effectiveness of communication with the anaesthetist.
The form was designed using "Flips-OMR" software, read by a Scantron optical reader, and analysed using "Epi-Info" statistical analysis software. Training sessions and a three-day pilot study helped to improve data gathering by familiarizing the anaesthetists with the form.
RESULTS

Age distribution
Data were collected on 1122 consecutive patients, of whom 24.5% were Aboriginal and 75.5% were non-Aboriginal. Aboriginal patients were less likely than non-Aboriginal patients to be aged 65 years or older (relative risk=0.25; Table 1 ).
Presentation
A greater proportion of Aboriginal than non-Aboriginal patients were admitted to hospital because of infection, trauma and childbirth. Aboriginal patients were less likely to have been admitted for treatment of cancer ( Table 2) .
Each procedure was classified as "immediate", "urgent", "semi-elective" or "elective". Only 43% of procedures in Aboriginal patients were classified as "elective", compared with 63% in non-Aboriginal patients ( Figure 1 ). 87 
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Anaesthesia and Intensive Care, Vol. 26, No. 1, February 1998 Preoperative physiological state Aboriginal patients were more likely to have preexisting medical conditions at the time of their surgery than non-Aboriginal patients; 192 Aboriginal patients (70%) had at least one co-morbidity and 66 (25%) had at least three co-morbidities, compared with 478 (56%) and 77 (9%) respectively in non-Aboriginal patients (Kruskal-Wallis non-parametric Chi squared 35.7, 1 df, P<0.001). Aboriginal patients were 1.6 times as likely as non-Aboriginal patients to be described as ASA class 3, 4 or 5 ( Table 1 ).
In the age group 15-64 years, whom the anaesthetist might expect to be in relatively good health, the difference between ethnic groups was greater. One hundred and sixty-two Aboriginal patients (79%) had at least one co-morbidity and 60 (29%) had at least three co-morbidities. These compare with 478 (58%) and 77 (8%) in non-Aboriginal patients (Kruskal-Wallis non-parametric Chi squared 61.4, 1 df, P<0.001). Aboriginal patients in this age group were 2.6 times more likely than Non-Aboriginal patients to be described as ASA class 3, 4 or 5 ( Table 1) .
The major co-morbidities of particular relevance to anaesthesia were also more prevalent in Aboriginal patients. The differences were greatest in the 15-64 year age group, where 54 Aboriginal patients (26%) had at least one major co-morbidity and 22 (11%) had at least two major co-morbidities, compared with 77 (12%) and 18 (2%) respectively in non-Aboriginal patients (Kruskal-Wallis non-parametric Chi squared 27.6, 1 df, P<0.001). The much higher prevalence of renal failure, rheumatic heart disease and diabetes mellitus reported in Aboriginal patients accounted for most of this difference (Table 3) .
Treatment: anaesthesia and postoperative analgesia
Aboriginal patients were more likely to undergo general anaesthesia than were non-Aboriginal patients. Furthermore, of the patients undergoing general anaesthesia, Aboriginal patients were more likely to be given a rapid sequence induction than were non-Aboriginal patients ( Table 1) . Aboriginal patients were less that half as likely as non-Aboriginal patients to receive relatively complex analgesia techniques, such as epidural analgesia and patientcontrolled opioid infusions (Table 1) .
Communication difficulties
The anaesthetist was more than ten times as likely to be unsure that Aboriginal patients had understood his or her instructions, compared with non-Aboriginal patients ( Table 1 ). In these instances, the main difficulty was three times more likely in Aboriginal patients than non-Aboriginal patients to be nonverbal difficulty, rather than purely language difficulty.
In almost every instance of non-verbal difficulty with an Aboriginal patient, the patient was described as too shy or afraid to speak. In Aboriginal patients, communication difficulty was eight times as likely to lead to alteration in the choice of anaesthetic technique (Table 1 ). 
DISCUSSION
This study demonstrates that Aboriginal people undergoing anaesthesia at Royal Darwin Hospital are in a poorer physiological state than non-Aboriginal people; that Aboriginal people are more likely to undergo non-elective than elective surgery; and that communication difficulties with Aboriginal patients are substantial and not uncommon.
Age distribution
The Northern Territory has the most transient population in Australia 10 , contributing to its very young population distribution. The Northern Territory's Aboriginal population is much less transient, but has an even younger population distribution, reflecting poor health and low life expectancy (Table  4 ). In 1993, the average Australian life expectancy at birth was 75 years for males and 80 years for females; for Northern Territory Aboriginal Australians, the figures were 56 and 60 years 8 . These characteristics of the Aboriginal population are reflected in our results.
Physiological state
The differences in physiological state are demonstrated by the poorer ASA scores and the higher prevalence of co-morbidities reported in Aboriginal patients. The differences were greatest in those aged between 15 and 64 years, a group which the anaesthetist might expect to be reasonably healthy. In this age group, all five co-morbidities selected as being of particular relevance to anaesthesia were more prevalent in Aboriginal patients, and diabetes mellitus, rheumatic heart disease and renal failure were in turn 4, 14 and 16 times as likely to be reported in Aboriginal patients.
The poor health of Aboriginal Australians documented in our study of anaesthesia is consistent with a number of other studies. The prevalence of rheumatic heart disease in rural northern Australia is amongst the highest in the world, and the incidence of acute rheumatic fever is higher than that reported anywhere else in the world 3 . The incidence of endstage renal disease among Aboriginal people in 1994 was six times that of non-Aboriginal people, having doubled in the previous four years 4 . The prevalence of diabetes mellitus in Aboriginal people is high, and confers an additional risk of death on a population whose mortality is already markedly worse than that of other Australians 5 .
Presentation, Communication and Cultural Issues
A larger proportion of Aboriginal patients underwent non-elective surgery than did non-Aboriginal patients. It may be that non-elective conditions such as infection and trauma are more common in Aboriginal people; Royal Darwin Hospital trauma statistics, however, show that trauma is an equally common reason for hospital admission in Aboriginal and non-Aboriginal people (unpublished data).
Another possible explanation is that Aboriginal people are less likely than non-Aboriginal people to present voluntarily for elective surgery. In 1996, 12% of Australians, 3% of non-Aboriginal Territorians and 2% of Northern Territory Aboriginals were aged 65 years or more 11,12 . In this study, 9% of non-Aboriginal Territorians were in this age group, reflecting the greater need for services in older people-yet only 2% of Aboriginal patients were 65 years or older. Unless Aboriginal people are less likely to need surgery as they grow older, it seems that at least some Aboriginal people refuse or have less access to services such as surgery.
Arranging elective admissions and transport over great distances often poses great difficulties. Many Aboriginal people in northern and central Australia live in small, remote communities and experience intense feelings of loneliness and disorientation when evacuated to a major hospital 6 . Some people may refuse to come to hospital for relatively minor ailments, and delay presentation for more serious conditions until they are so unwell that there is no other alternative. When arranging hospital admissions, some Aboriginal people may agree to certain proposals in order to be polite, but at a later time appear to have changed their minds 7, 13 . Many Aboriginal people are fluent in several Aboriginal languages, but may speak only a little English. Confident, out-going Aboriginal people often become withdrawn and uncommunicative on admission to hospital. Well-meaning hospital staff may unwittingly exacerbate the shyness and fear reported in this study with culturally inappropriate behaviour, such as asking direct questions, insisting on eye contact and not introducing everyone in the room 7 . When Aboriginal people are treated by a person of the opposite gender, they may feel such shame that they completely withdraw from the interaction 6 . Again, some Aboriginal people may agree to a proposal without fully understanding it, in order to be polite; the difficult issue of the validity of consent for an invasive anaesthetic procedure such as an epidural when a patient is ill and under stress is especially relevant in these circumstances.
Taking a medical history by asking an Aboriginal person a series of direct questions may not be the best way to gather information, as demonstrated by Tidemann in her survey of Aboriginal people's views on their stay in hospital 13 . In the first part of the study, Aboriginal former patients were asked a structured series of questions by a non-Aboriginal interviewer. The findings were compared with those gathered by Aboriginal health workers, who collected opinions in a less structured manner over a much longer period of time. The two methods produced markedly different results; the author surmised that the initial series contained polite responses that seemed to be what the interviewer wanted to hear, whereas the second series contained more critical views and was considered a more accurate portrayal of the community's feelings. Tidemann found that Aboriginal patients are frightened in hospital; that cultural issues are not taken into consideration; and that doctors should speak in simpler English or through an Aboriginal interpreter.
Clear communication between anaesthetist and patient is necessary for many procedures to be safe and effective. It is likely that actual or anticipated communication difficulty contributed to the lower rate of epidural blocks and procedures under local anaesthesia, the less frequent use of patientcontrolled analgesia devices and the more frequent choice of rapid sequence induction reported in Aboriginal patients in this study.
An appropriately trained Aboriginal Health Worker as part of a surgical or pain management team may contribute a great deal by educating non-Aboriginal staff, by helping the patient to understand and co-operate and by visiting patients on the ward to ensure that they are not too shy to request analgesia when required. As a minimum, a trained interpreter should be available to assist with translation and to convey important personal and cultural messages to the anaesthetist.
CONCLUSIONS
We conclude that an anaesthetist unfamiliar with meeting and treating Aboriginal people should be vigilant for significant co-morbidities, especially rheumatic heart disease, renal disease and diabetes mellitus, and that the recognition of these conditions may be hampered by difficult history taking and the time constraints of a non-elective presentation.
